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an intermediate portion defining arcuate cylmdrical and qpherical upper surfaces and 

an arcuate conical lower surface; and 
an outer portion defining arcuate cylindrical upper and lower surfeccs; 
wherein each upper expansion cone segment is tapered in the longitudinal directiaff^ftom the 

intermediate portion to the outer portion; and 
wherein each lower expansion cone segment is tapered in the longitudinal direction from the 
intermediate portion to the outer portion. 
26. An apparatus for radially expanding and plastically deforming an expandable tubular member, 

comprising: 

a tubular support member; 

a collapsible expansion cone coupled to the tubular support member, 

an expandable tubular member coupled to the collapsible expansion cone; 

means for displacing the collapsible expansion cone relative to the expandable tubular 
meiribcr using fluid pressure; and 

means for collapsing the expansion cone, 
27. The apparatus of claim 26, wherein flie tubular support member comprises an upper tubular 
support member comprising an intemal flange and a lower tubular support member comprising an 
internal flange; wherein the expansion cone comprises: 

an upper cam assembly coupled to the upper tubular support member comprising: 
a tubute base coupled to the upper support member, and 

a plurality of cam arms extending &om the tubular base in a downward longitudinal 
direction, each cam aim defining an inclined surface; 
a plurality of upper expansion cone segments interieaved with the cam aims of the upper cam 
assembly and pivotally coupled to the internal flange of the upper tubular support 
member; 

a lower cam assembly coupled to Ae lower tubular support member coinprising: 
a tubulM- base coupled to the lower tubular suppwt member, and 
a plurality of cam arms extending from the tubular base in an upward longitudinal 
direction, each cam arm defining an inclined surface that mates wfli flie 
inclined surfece of a conesponding raw of the uppa expansion cone 
segments; 

whcr«iB the cams anns of fee upper cam assembly are interieaved with and overlap 
flie cam arms of the lower cam assembly, and 
a plurality of lower expansion cone segments mterleaved with cam arms of the lower cam 

assembly, each lower expansion con^gment pivotally coupled to the int^al flange 
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of the lower tubular support member and mating with the inclined surface of a 
corresponding one of the cam arms of the upper cam assembly; and wherein the 
apparatus further comprises: 
means for releasably coupling the upper tubular support member to the lower tubular support 
member; and 

means for Hruitirig moveiucnt of tte uppor tiibuiai Support incmbcr relative tO ihc iOwcr 
tubular support member. 

28. The appstratus of claim 26, fiirther comprising: 

means for pivoting the upper expansion cone segments; and 
means for pivoting the lower e^qpansion cone segments. 

29. The apparatus of clahn 26, fiirther comprising: 

means for puiling uie collapsible exparision cone tlffougb the expandable tubular 
member using fluid pressure. 



30. A collapsible expansicm cone, con^iising: 
an upper cam assembly comprising: 
a tubular base; and 

a plurality of cam arms extending from the tubular base in a downward longitudinal 
direction* each cam arm defining an inclined surface; 
a plurality of upper expansion cone segments interleaved with the cam arms of the upper cam 

assembly; 
a lower cam assembly comprising: 

a tubular base; and 

a plurality of cam arms extending from the tubular base in an upward longitudinal 
directim, each cam arm defining an inclined surfiice that mates with the 
inclined surface of a corresponding one of die upper expansion cone 
segments; 

wherein the cams arms of ttie upper cam assembly are interleaved witti and overlap 
the cam arms of Ae lower cam assembly; 
a plurality of lower expansion cotie segments interieaved with cam aims of the lower cam 

assembly, each lower expansion cone segment mating with the inclined surface of a 

corresponding one of the cam arms of the upper cam assembly; 
means for moving the upper cam assembly away from the lower expansion cone segments; 

and 

means for moving the lower cam assembly a^ay from the upper expansion cone segments. ' 
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3 1 . The apparatus of claim 30, wherein the upper and lower expansion cone segments together 
define an arcuate spherical external surface. 

32. The apparatus of claim 30, wberem each upper expansion cone segment comprises: 



an mner ponion ucimmg an mvusuc vjriuiutivoi u|/|/cj ouiaim^w mm %0j» 
lower surfaces; 

an intennediate portion defining arcuate cylmdrical and spherical upper sur&ces and 

an aicuate conical lower surfi^ce; and 
an outer portion defining arcuate cylindrical upper and lower surfaces; and 
wherein each lower expansion cone segment comprises: 

an inner portion defiiung an arcuate cylindrical upper surface and arcuate cylindrical 
lower surfaces; 

an intmnediate portion defining arciBtc cylindrical and spherical uppo* surfaces and 

an arcuate conical lower surface; and 
an outer portion defining aicuate cylindrical i^per and lower surfaces. 

33. The apparatus of claim 30, wherein each upper expansion cone segment is tapered in the 
longitudinal direction from the intermediate portion to the outer portion; and 

whCTcin each lower expansion cone segment is tapered in the longitudinal direction from the 
intermediate pcfftion to the outer portion. 

34, A packer cup apparatus comprising: 
a central mandrel, 

a sealing cup comprising 

a substantially unrestricted lip for sealing engaging a tubular member, and 

a base portion for sealingly engaging the central mandrel, 
a i»otecting member positioned longitudinally along the central mandrel, 
a pliant backup member positioned between flie protecting member and the sealing cup, 
a conical biBhing positioned partially between the sealing cup and the central mandrel for 
supporting die base portion of the sealing cop. 

35. The apparatus of claim 34 wherein the pliant backup member is made from a material 
selected from the group consisting of fluropolymer. fluoroelastomer, Telflon, or PEEK. 

36. The apparatus of claim 34 further comprising a restraining member surrounding the base 
portion of the sealing cup for restraining the sealing cpp. 



41 

AMENDED SHEET (ARTICLE 19) 



wo 2003/106130 



PCT/US2003/018530 



37. The apparatus of claim 34 wherem the protecting member is a thimble surrounding the base 
portion of the sealing cup. 

38. The ai^aratus of claim 37 wherein the sealmg cup fur&er comprises an unsupported portion 

«. -4 . 4.1 «. J - .^^^« ^ ^ A ...:^u .^wM^^^^-ui. ^1 A « r^. 

uciwccii UIC uuiiiuic CUIU a pu«m ui cii^^cuisiii wiut uk «;A|iaxiuavtv Kuvuim uiciiiuciy aiiu a iiicmis ivri 

reducing the unsivpoited portion of tiie sealing cup. 

39. A meflidd of radially expanding and plastically defcmning an expandable tubular member, 
• comprising: 

supporting die expandable tubular meniber using a tubular support member and a collapsible 

expansion cme; 
injecting a fiuidic material into the tubular support member; 

sensing the opeiating pre^urc of the ii^ected {luidic tnateriol ivithin a ftnt intenor portion cf 

the tubular support member; 
displacing fte collapsible expansion cone relative to die expandable tubular member when the 

sensed operating pressure of the injected fiuidic material exceeds a predetermined 

level v^thin the first interior pordon of the tubular support member 
sensing flie operating pressure of the injected fiuidic material within a second interior portion 

of the tubular support member, and 
collapsing the collapsible expansion cone when the sensed operating pressure of fhe injected 

fiuidic material exceeds a predetermined level within the second interior portion of 

the tubular support member. 



40. The method of claim 39, further conqprising: 

pulliiig die collapsible expansion cone through the e)q>andable tubular member When fhe 
sensed (q)erating pressure of the iigected fhiidic material exceeds a predetennined 
level within the first intericnr portion of the tubular support member. 

41. The method of claim 40, wherein pulling the collapsible expansion cone through the 

expandable tubular member comprises: 
coupling one or mm cup seals to the tubular support member above the collapsible 
expansion cone; 

pressuring the interior of the expandable tubular member below the cup seals; and 
pulling the collapsible expansion cone through the expandable tubular member using the cup 
seals. 
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42. The method of claim 39, wherein the tubular support member comiirises an upper tubular 

support member and a lower tubular support member; and wherein collapsing flie 
collapsible expansion cone comprises di^lacing the upper tubular membeMelative to 
the lower tubular support member. 

43. The method of claim 42, wherein the colIq>sible expansion cone comprises: 
an upper cam assembly comprising: 

a tubular base; and 

a plurality of cam arms extending from die tubular base in a downward loa^tudinal direction, 
each cam aim defining an incUned surfiace; 
a phuality of upper expansion cone segments interleaved wifli the cam arms of the upper cam 

assembly and pivotally coupled to the upper tubular support number; 
a lower cam assembly comprising: 

a tubular base; and 

a plurality of cam arms extending from the tubular base in an upward longitudinal direction, 
each cam arm defining an inclined surface that mates widi the inclined surfecc of a 
coneq>imding one of the upper expansion cone segments; 

wherein die cams arms of fte upper cam assembly arc interieaved wiUi and overly Ihe cam 
arms of the lower cam assembly; and 
a plurality of lower expansion cone segments interleaved with cam arms of the lower cam assembly, 

each lower expansion cone segment pivotally coupled to die lower tubular support member 

and mating with the inclined surface of a corresponding one of the cam aims of die upper cam 

assembly. 

44. An apparatus for radially expanding and plastically deforming an expandable tubular member, 
comprising: 

a tubular support member; 

a collapsible ex{nnsicm device coiq>led to the tubular support member; 
an expandable tubular member coupled to die collapsible expansion cone; 
means for displacmg the collapsible expansion device relative to die expandable tubular 
member using fluid pressure; and 

means for collapsing the expansion cone. 

45. The apparatus of claim 44, further compnsmg: 

means for pulling the collapsible expansion device through the expandable tubular member 
using fluid pressure. 
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46. A method of radially expanding and plastically defomung an expandable tubular member, 
comprising: 

supporting flie expandable tubular member using a tubular support member and a collapsible 

expansion device; 
injecting a fluidic material into me tubular support member, 

smsing the operating pressure of the iiijected fluidic material wiOdn a first interior portion of 

the tubular support member; 
displacing the collapsible expansion device relative to the expandable tubular member when 

the sensed operating pressure of the injected fluidic material exceeds a piedeiei mined 

level within the first interior portion of the tubular stqiport member; 
sensmg the opeiating pressure of the ii^ected fluidic material within a second interior pwtion 

of the tubular support member; and 
collapsing the collapsible expansion device when the sensed operating pressure of flie injec^d 

fluidic material exceeds a predetermineid level within the second interior portion of 

the tubular support member. 

47. The method of claim 46, further conqirising: 

pulling die collapsible expansion device through the expandable tubular member when the 
sensed operating pressure of the iiqected fluidic material exceeds a predetermined 
level within the first interior portion of die tubular support member. 

48. The method of claim 47, wherein pulling the collai^ible expansion device through the 
expandable tubular member comprises: 

coupling one or more cup seals to the tubular support member above the collapsible 
expansion device 

pressuring the interior of the expandable tubular member below the cup seals; and 
pulling the collapsible expansion device through the expandable tubular member usuig the 
cup seals. 

49. The method of claim 46, wherein the tubular support member cominises an uppc tubular 
siqjport member and a lower tubular support member, and wherein collapsmg die collapsible 
expansiOT device comprises displacing the upper tubular raembor relative to Ae lower uibular support 
member* 
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